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SOME OBSERVATIONS ON THE MODE OF ORIGIN OF NASAL
POLYPUS.1
BY EUGENE S. YONGE, M.D.EDIN. ,
Honorary Assistant Physician, Manchester Hospital for Consumption and
Diseases of the Throat.
OIR knowledge of the processes which precede and are the actual
and immediate causes of the formation of mucous polypus of the
nose is extremely limited. The want of definite information, in
this particular instance, is partly due, according to the opinion of
an eminent Continental authority, to the fact that no observer has,
up to the present, been able to demonstrate, -in a satisfactory
manner, a nasal mucous membrane in which the special changes
ami appearances could be traced from normal tissues up to polypus-
formation. The same authority, Heynian (2), believes further that
this manoeuvre will perhaps never be effected.
The observations on the subject of the etiology of polypus,
which the writer has carried out during the last two years have
had for their object the solution of the problem suggested by
Herman's remarks, and also, incidentally, the search for some of
the processes which immediately precede the formation of those
oedematous " growths," concerning the pathogenesis of which such
innumerable theories have been advanced. The results which have




The plan adopted in making the investigation, briefly stated,
was as follows :
Macro- and microscopic examinations were made of tissues
removed from the undermentioned cases, in some of which the
whole of the structures of the outer nasal wall were examined in
successive antero-posterior planes, and in others only such parts as
the regions of the middle turbinal and middle meatus. Probably
the most interesting and useful case, which was met with in the
investigation, was the instance of early bilateral nasal polypus, in
which all the intra-nasal tissues were examined post mortem.
(a) Specimens obtained post mortem.—Normal [non-polypoid) : 1.
* cetus of seventh month (whole nasal cavity). 2. Infant aged twelve
months (outer wall of left nasal cavity) ; also tissues from middle
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turbinal and meatal regions of children of various ages. 3. Outer
wall of nasal cavity of adults at various ages. 4. Normal mucous
membrane from maxillary antrum, frontal sinus, anterior ethmoidal
cells and lower lip of hiatus semilunaris.—Pathological: 1. Outer walls
of both nasal cavities, etc.; man aged fifty-two years; condition:
early nasal polypus on both sides; no accessory sinus suppuration ;
no history of intra-nasal operations. 2. Outer wall of left nasal
cavity; man aged fifty-four years; condition: chronic atrophic
rhinitis. 3. Outer wall of left nasal cavity of child aged ten years ;
marked post-nasal adenoids and hypertrophied tonsils were present
in this case.
(b) Clinical cases.—(Portions of tissue were obtained from
middle turbinal, middle meatal, and other regions.)
1. Cases of early polypus; no accessory sinus suppuration
detected. 2. Cases of long-standing polypus; previous nasal
treatment. 3. Cases of polypus, at various stages, associated with
accessory sinus suppuration. 4. A case showing polypoid degenera-
tion of the left inferior turbinal, mucous polypi in the right
middle meatus, and chronic empyema of the right maxillary
antrum.
5. Cases of chronic inflammatory conditions of the nasal cavi-
ties, unattended by polypus.
KHt
THE HISTOLOGY OF THE " POLYPUS-KEGIONS."
Without going into any detailed description of the normal
anatomy of the intra-nasal structures, it is desirable to mention
such points as may bear upon the subject of the mode of origin of
nasal polypi.
With reference to the usual position of these growths, it is prob-
ably agreed that the region of the middle meatus, especially in its
anterior part—the concavity of the middle turbinal, the neighbour-
hood of the hiatus semilunaris, the processus uncinatus, and the
infundibulum—is by far the commonest area, as Zuckerkandl was
the first to demonstrate, for their site of origin.
A part of the writer's observations was directed to a histo
logical comparison of these regions of the outer wall with the
various other regions of the nose. To sum up the results of the
examination and comparison, it may be said that in the areas most
generally selected by mucous polypus the mucous membrane is thm
and usually possesses low folds. The sub-epithelial tissue is loose and
abundant, and the erectile tissue comparatively scanty (Fig. 1)- ±"e
glands are numerous, except on the outer, concave (meatal) suriace
J O l ' K N A L <>F LAKYN(J(>L() ( iY, K H 1 N O L O U Y . A N D O T 0 L 0 G Y
PLATE I.
Fi<;. 1 .— N O R M A L M I I > I > L K ' I V K H I X A L
Showiiiif <;T(iiiji of nnicoxis u-lan<ls
Fn;. 2.— POSTERIOR PART OF MIDDLE MK.VITS.
i"\viUu- ] u w - ,,Ml,.ni;it<>us folds; also o-lanils in state of cystic ile^vncratioii, an<l
si^ns of eliroiiic inflaniniatioii in tissues generally. (Case of early polypus.)
fv

September, 1904.] Rhinology, and Otology* 457
of the middle turbinal, where they are few in number, and where
also the mucous membrane is smooth. (On the outer nasal wall
they are of the simple tubular variety in the superior turbinal
region and of the racemose variety elsewhere.) These histological
particulars, broadly speaking, distinguish the polypus regions, and
the writer has not been able to find the same ensemhle in any other
part of the outer nasal wall. But it is the sub-epithelial tissue
which is of special interest, as its structure in the middle turbinal
and meatal regions appears to be the principal factor in determining
the selection, by oedematous outgrowths, of these districts for their
site of origin. In the foetus and young child the sub-epithelial
tissue does not appear to differ markedly in the middle turbinal
district from that in the inferior turbinal. In the adolescent and
in the middle-aged it is more abundant and looser in the former
district than in the latter. If a vertical-transverse section of the
three turbinals and nieatuses be traced from above downwards the
sub-epithelial tissue will be seen to be firm, scanty, and fibrous in
the upper turbinal and meatal regions. Just above the commence-
ment of the lower free border of the middle turbinal the tissue
becomes looser; as the middle meatus is reached this change
appears more marked. The tissue gradually becomes closer in
arrangement towards the lower end of the middle meatus, and on
the inferior turbinal it is firm and noticeably different from the same
tissue in the middle meatal region.
In old age the sub-epithelial tissue is closer and more fibrous-
looking. The writer is at present making some observations on
specimens of the nasal tissues of a negro (obtained through the
kindness of Dr. Birkett, of Montreal) with a view to discovering
whether there are any histological differences to account for the
comparative immunity of the negro races from nasal polypi.
• i . • •<+* ' .
THE APPARENT PROCESS OP POLYPUS-FORMATIOX.
Jtis to be understood that the various steps in the process of
Poiypns-formation which are traced below, are only described as
u
',v appeared to occur in those cases which were examined, and
n
 the assumption that the appearances noted were rightly
interpreted.
J-t was possible in some instances of nasal polypus to follow the
processes, which seemingly preceded the formation of the growths,
0111 noi<mal mucous membrane up to the formation of oedematous
excrescences, which corresponded individually to the usual con-
P ion of the structure knoAvn as a mucous polypus. This method
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of investigation was adopted whenever possible, both in the in-
stances of the disease which were associated with accessory sinus
suppuration and in those which were not so associated.
In every case there was evidence that polypus-formation was
accompanied by inflammation of the nasal mucous membrane,
sometimes of a very chronic character. There was also evidence
that the inflammatory condition was primary; and although the
signs of inflammation were generally most marked in the neigh-
bourhood of the polypoid growths, yet they were often apparent in
areas of the nasal wall remote from the growths (Fig. 5). In cer-
tain parts of the middle turbinal and middle meatal regions—which
were usually the centres of observation—the specific appearances
of inflammation differed in no respect, so far as could be judged,
from those signs of the process which were seen in the same dis-
tricts in cases of chronic rhinitis unattended by mucous polypi.
But in polypus cases the mucous membrane underlying, and in the
vicinity of these growths, and sometimes throughout the middle
meatal and a part of the middle turbinal region, gave evidence, as
would be expected, of a superadded condition, viz. that of i.edema-
tous infiltration of the submucous tissue.
THE PRODUCTION OF CEDEMA.
This oedematous condition was confined to the middle turbinal
and middle meatal regions, and did not seem to be present to any
noticeable extent in any other districts of the outer nasal wall. In
a vertical-transverse section through this wall, in a case in which
polypi were present in small numbers, the oedema seemed most
marked in the upper two thirds of the middle meatus ; it was least
marked on the outer concave surface of the middle turbinal.
The cedematous infiltration began to appear at about the inner
edge of the lower free border of the middle turbinal, and
ceased at the lower end of the middle meatus. The condition was
much more apparent in the anterior region of the nose than in the
posterior. These appearances were not noted in any examples or
nasal disease, other than polypus, which were examined.
THE DEVELOPMENT OP (EDEMATOCS FOLDS.
In addition to the cedematous infiltration there were, in the
regions specified above, a number of finger-like folds of the mucous
membrane which partook in the general oedema (Figs. 2 and o).
They were found by microscopic examination in the "polypus
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regions " of all the cases in which polypi had developed. Some-
times the folds were found at considerable distances, comparatively
speaking, from the actual growths, but they were also invariably
numerous and in places well developed in the neighbourhood of the
polypi. These oedematous structures were not observed in normal
cases; in chronic inflammatory nasal conditions; in chronic rhinitis,
nor in any cases which the writer had the opportunity of examining
other than nasal polypi, and in those only in the " polypus regions."
They appeared in their early stage to be distinct folds of the mucous
membrane and not definite outgrowths, as when traced from
normal, flat mucous membrane, the summits of the folds did not
seem to rise above the level of that structure. Both Zuckerkandl
(11 and Heyman (2) have described them as occurring in polypus
cases, and have regarded them as papillary excrescences.
The oedematous folds differ from the folds found in normal
carses, on the lower free border of the middle turbinal, on the anterior
regions of the middle meatus, and on the surface of the inferior
turbinal, in being usually more abrupt in outline, in sometimes show-
ing a tendency to become constricted at their bases and in their
oedema. Also they may occur in a region of the middle meatus
v.-lrich is normally devoid of folds. The size of these structures
varied considerably, and in some instances they appeared to possess
the essential characters of a mucous polypus (Figs. 3 and 4).
'here is indeed some evidence that they represent the initial
mechanical stage of those growths. There seems to be little
•loiibt that in a number of cases they are merely the normal folds
which have become cedematous; but that fresh folds are also
formed by a pleating of the swollen mucous membrane appears
to be very probable.
IHE DEGENERATION AND CYSTIC DILATATION OF THE MUCOUS
GrLANDS.
1 he writer's observations have led him to believe that glandular
changes are of great importance, because the investigation of cases
seemed to suggest strongly that they are the principal determining
cause of the occurrence of the growths.
Assuming that an inflammation, often chronic, of the mucous
Membrane is the constant or usual antecedent condition of nasal
Polypus, it is difficult to explain why it should, of itself, cause
parked oedema in a localised region of the nose—an oedema which
sometimes (as in the case of isolated polypi) in a topographic
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sense, very limited indeed.1 In the examples of chronic rhinitis,
uncomplicated by polypoid changes, which the writer has exa-
mined, and in cases of inflammatory disease which have lasted
long enough to undergo fibrosis and atrophy, he has not observed
that oedema of the mucous membrane has occurred either
locally or generally. It seems reasonable to conclude that there
is some determining factor or factors which may be present
or, rather, which may be superadded, in some instances of nasal
inflammation and not in others. At least one of these determining
factors appears to exist in the interposition of certain glandular
changes.
As remarked above, the cases of chronic inflammatory disease
of the nose, unattended bypolypus, gave indications of long-standing
inflammation in the middle turbinal and meatal regions wThich were
similar to those observed in the mucous membrane in the neighbour-
hood of and subjacent to mucous polypi. But the morbid appearances
were observed to differ in two respects. In the chronic inflamma-
tory cases the glands were almost invariably active, or, to speak
more precisely, they were not undergoing degenerative changes,
and the mucous membrane was not oedematous. In the polypus
cases, on the other hand, the portions of mucous membrane
referred to, showed that there was degeneration and cystic dilata-
tion of the glands, often to a very marked degree, and the mucous
membrane itself was notably oedematous (Figs. 3,4, and 6, cf. Fig. 1).
In tracing the edge of a middle turbinal, removed from a patient with
early nasal polypus, it was often found that the amount of oedema
and the number of oedematous " projections " varied considerably
at different parts of a long microscopic section. The condition or
the glands varied also, and in rather a striking manner. Where
the mucous membrane was merely inflamed, the whole group or
underlying glands would show no signs of degenerative change.
In the moderately oedematous parts, some of the glands would be
healthy, some in a state of cloudy swelling, some undergoing1
degeneration, and in the neighbourhood of definite polypi all the
underlying glands would be degenerate. When the amount or
oedema was small it was frequently observed to be limited ana
localised about groups of partly degenerated glands, and the sub-
epithelial tissue, immediately superficial to the group of affected
1
 The writer has not touched, in the present paper, upon the important subject
of the influence of bone disease in the production of nasal polypi, because his
observations have led him rather to endeavour to ascertain, in the first instance,
whether there is sufficient evidence of the process occurring as a primary mucous
membrane condition.
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glands, was the first to give evidence of the infiltration. Griinwald
(3) explains the oedema in polypus cases by the constriction of the
vessels by endo- and periarteritic proliferations, but this vascular
condition Avas observed in quite as marked a degree, as far as
could be estimated, in cases of chronic rhinitis where there was no
(rdeina present, as in cases where such appearances were seen.
Judging by what can be gathered from the literature, the
mucous glands do not play a very striking part in the history of
the ordinary inflammatory conditions of the nasal mucosa. In the
more acute cases they may enlarge and become much convoluted.
In chronic cases they shrink and tend to disappear. Similarly in
the pathogenesis of those inflammatory papillary hypertrophies of
the inferior turbinal, Avhich do not, in the writer's opinion, enter
into the category of mucous polypi, the glands seem to take little
part.
Further evidence of the special influence of glandular changes
cm polypus-formation appears to be furnished by the following
observations which were made: (1) The invariable presence of
degeneration and dilatation of the glands of the mucous membrane
in the areas subjacent to and in the neighbourhood of mucous
polypi. (2) The absence of oedema where the glands were active.
r>) The presence of small isolated areas of markedly cedematous
mucous membrane, associated with corresponding isolated patches
of degenerated and dilated glands (Fig. 6). (4) The presence of
glandular changes in the instances of polypus associated with
accessory sinus suppuration and in those in which polypus Avas not
so associated. In the sinus cases, however, cystic degeneration Avas
more in evidence than simple degeneration.
The question naturally arises whether the oedema may not be
primary, and the glandular degeneration secondary, instead of, as
the writer believes, the reverse order being the probable sequence.
Also, it may be asked whether both morbid processes may not be
due to a common cause, and be contemporary in point of origin.
In favour of the glands being primarily affected are, perhaps, the
following facts: (1) The absence of any oedema where the glands
were healthy and of any definite noticeable oedema in the mucous
membrane (of polypus cases) taken from regions where no glands
were present. (2) The appearance of abrupt oedema associated
with a patch of glands in a staie of cystic degeneration. This Avas
noticed in a large number of instances, of which Fig. 6 is an illus-
tration of one example. In the portions of the section contiguous
to the part shown (on the right hand), the glands were active, and
the tissues superficial to them were not oedematous. There can be
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seen the abrupt interposition of a layer of glands, in a state of
cystic degeneration, drawn like a broad boundary across the
section. The tissues superficial to this layer of glands were
oedematous; but there were no evidences of gradually increasing
inflammatory change or of the gradual development of oedema.
It is possible that the peculiar and special method in which the
blood is supplied to the glands in the turbinal regions, combined
with the predisposition to oedema induced by the histological pecu-
liarities of the middle turbinal regions, may help to explain why
oedema only occurs in certain cases of inflammatory disease.
Zuckerkandl's account (1) of the arrangement of • blood-vessels
in the turbinal regions is, briefly and as it appears to concern the
present subject, as follows: The arterial supply of the mucous
membrane ramifies in three networks. One network supplies the
periosteal layer, a second is distributed to the glands, and a third
to the superficial epithelial layer. The glands, which are surrounded
by a special capsule, are closely enveloped by their network of
capillaries. Around the excretory ducts there is a tube-shaped net-
work, which, as Zuckerkandl believes, helps to keep the duct closed
when the gland is not actively secreting. When the mucous gland
and the duct (which always participates) undergo cystic dilatation,
pressure is exerted on the reseau of vessels which encircles the
gland, and on the tubular network which is around the duct. The
writer believes that this " unequal pressure " on the capillaries may
be sufficient to cause oedema in the particular areas and tissues in
which the phenomenon is noted. The suggestion, however, is at
present purely conjectural.
THE INFLUENCE OF STRUCTURAL PECULIARITIES OF THE " POLYPUS
KEGIONS."
The structural peculiarities in the polypus regions, which have
been referred to, appear to be necessary auxiliary factors—other
causes, e.g. inflammation and gland degeneration intervening—for
the occurrence of polypus at certain ages ; negatively, for its usual
absence at certain other ages, and lastly for its occurrence, in the
special districts in question, when a specific irritant, such as pus
from an accessory sinus, is present. Moreover, even assuming that
degeneration and cystic dilatation of the mucous glands can be
shown to determine the initial stages of polypus formation, they
(glandular changes) cannot apparently have these effects unless
the sub-epithelial tissues are sufficiently thin and loose. Thus, in
one instance of polypus, the mucous glands were degenerated in
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places throughout the nose, although polypi and oedema were only
seen in the middle meatal and a part of the middle turbinal regions.
Also in an instance of chronic atrophic rhinitis there were a few
groups of degenerated mucous glands in the region of the middle
turbinal, without any evident oedema in the atrophied and fibi'ous
sub-epithelial tissues.
PEOYISIONAL CONCLUSIONS.
The following provisional conclusions are brought forward for
discussion and further investigation.
(1) Mucous polypi of the nose, in the majority of instances, are
probably consequent upon and certainly coincident with inflam-
mation of the mucous membrane of the nasal cavity.
(2) The primary mechanical process is a localised oedema of the
inflamed mucous membrane, which oedema, on account of certain
structural peculiarities of the lining membrane, does not, in the
great majority of cases, develop in any intra-nasal area but that of
a portion of the middle turbinal and of the middle meatal regions.
Analogous structural peculiarities are present in the mucous mem-
brane of some of the accessory sinuses.
(3) The determining cause of the oedema, in the regions
specified, is the degeneration and cystic dilatation of the mucous
glands.
(4) The particular shape which polypi usually assume, their
number, probably the appearance, in some instances, of recurrences,
and other special peculiarities of these growths, are due to the
oedematous mucous membrane being thrown into folds, and to the
normal folds becoming cedematous. Certain of the folds quickly
increase in size by the absorption of serous fluid and favoured by
gravity, and finally present the appearance of ordinary mucous
polypi.
(5) The "polypoid" outgrowths which take origin on the
inferior turbinal and more rarely on the septum, generally differ
markedly in microscopic structure from mucous polypi, and
although they claim a common inflammatory origin, these con-
ditions are distinct, principally on account of the dissimilar
structure of the nasal regions from Avhich they respectively take
origin (Zuckerkandl1).
The writer is at present arranging to conduct some experiments,
with the view of producing mucous polypi artificially in animals,
on the basis of the causative influence of glandular changes.
In connection with this paper, the writer is greatly indebted
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for much kind and valuable assistance to Professor Symington of
Belfast, to Dr. Milligan, Professor Delepine and Dr. Knowles
Renshaw of Manchester, to Dr. W. Glegg of Birmingham, and
lastly to Dr. Reginald Nichol of Manchester, who has shown much
accuracy and skill in connection with the illustrations.
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PACHYDEBMIA LARYNGIS.
A Summary of a Lantern Demonstration giving the Results of a Research delivered
before the British Laryngological, Rhinological, and Otologieal Association,
May 13, 1904.
B Y JOBSON H O E N E , M.D.,
Surgeon to the Metropolitan Ear, Nose, and Throat Hospital; late Ernest Hart
Memorial Scientific Research Scholar.
DE. JOBSON HORNE said that as the little time left at their disposal
did not permit of a paper being read, he would, after a few pre-
fatory remarks, demonstrate upon the screen preparations in illus-
tration of the points he wished to bring under their notice. The
morbid change in the larynx they were about to consider was first
described and brought into clinical prominence by Virchow in
1887. Since then many typical cases had been recorded. In
spite, however, of the close attention paid within recent years to
the larynx, one might say, without fear of contradiction, that
clinicians had been able to add but little to Virchow's description.
On the contrary, from the discussions on cases that had been
brought forward from time to time, it would seem that some con-
fusion had arisen through a lack of proper appreciation by clinical
observers of the pathogenesis of the morbid condition.
The essential feature of pachydermia laryngis consisted in a
hyperplasia of the epithelium, and certain changes in the sub-
epithelial tissues. To the naked eye this hyperplasia might be
(1) diffuse, affecting the vocal processes, the adjacent portion of
the cords, the interarytenoid region, the ventricular bands, and
at times the epiglottis. It was then spoken of as pachydermia
laryngis diffum. Preparations were shown in illustration of this.
